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Sasanecki: Introduction to EDP-Controlled Inventory Control

Inventory control, the first nonfinancial business
area
heavily influenced by computers, is be
coming more efficient and more economical in com
panies across
country as a result —

INTRODUCTION TO
EDP-CONTROLLED INVENTORY CONTROL
by L. James Sasanecki
Warner & Swasey Company

nventory management is a ma
jor problem for all manufac
turers—and for most companies in
other industries as well. There are
many systems for controlling sup
plies of raw materials, goods in
process, and finished goods so as
to strike a balance between the
conflicting objectives of maximiz
ing customer service and minimiz
ing inventory carrying costs. All of
them depend for their success on
the availability of accurate, timely,
and relevant information.
Here is where the electronic

I

computer can play—and is playing
—a major role. Inventory control
has become a popular area for ap
plication of electronic data proc
essing, probably the most popular
outside the strictly financial areas.
This article reviews some of the
reasons why this is so and outlines
some of the progress that has been
made.

Why EDP?
Computerization of inventory
control has enabled many com
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be

panies to reduce the size of their
inventories, thus saving on carry
ing costs; to reduce production
costs through improved planning;
to reduce clerical costs through
mechanization—all without sacrific
ing customer service. Indeed, in
most cases customer service has
also been improved, with bene
ficial effects on sales, seling costs,
speed of billing and collection, and
the like.
Before Olin Mathieson Chemical
Corporation integrated its orderto-shipment cycle into a central
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Olin Mathieson, which used to take eight days to produce planning and con
trolling schedules now can produce them almost instantaneously. Time saved
has earned thousands in orders that might otherwise have been lost.

computer system, eight days were
required to produce planning and
controlling schedules. Now the cy
cle is virtually instantaneous. The
time saved, the company thinks,
has earned it thousands of dollars
in orders that might very well
have been lost under the manual
system.
Thomas & Betts Company has
cut the length of its reporting cy
cle from one month to ten days by
means of a one-pass operation for
handling all inventory control. All
orders go directly to the computer,
which maintains the records on in
ventory in six warehouses across
the country. The computer then
produces all the control docu
ments, invoices, and shipping pa
pers.
Frequently, too, the number
reports produced can be drastic
ally reduced. At Alco Valve Com
pany, when each order is run
through the computer, the output
is a single report which, on a nineteen-part duplicate form, details
all the information necessary to
complete the order and the in
ventory file. For a normal day’s
150 orders, under the old manual
system,
reports would have
had to be prepared to supply the
same information.
Inventory investment high

In diversified companies with
extensive product lines the amount
of capital tied up in inventory can

be staggering. This investment can
be reduced substantially when ac
curate, up-to-date inventory infor
mation is available. Then manage
ment can react quickly to changes
in demand patterns, thus decreas
ing the need for large safety
stocks.
A major factor in the tightening
of control is the accuracy with
which computers can process data.
Although computers cannot be
completely divorced from human
error, their overall record is su
perior to that of human beings.
A systems engineer at one com
pany that has computerized its in
ventory control reported, “The big
gest problem we had, prior to our
installing a computer, was the hu
man errors in reporting inventory
information. Miscounting, miscod
ing, misindexing were just a few
of the many errors we encoun
tered.”
Furthermore, the speed with
which computers operate permits
use of data in ways that were im
possible without EDP. The sheer
mass of data generated by com
plex inventories in the past forced
human inventory controllers
simplify to the point of inaccu
racy.
Among the other benefits of
computer control of inventory sys
tems are these listed by
Spark
Plug Division of General Motors
Corporation: (1) Inactive stock
items were slashed from 20 per
cent to 0.05 per cent. (2) Parts

November-December, 1967

https://egrove.olemiss.edu/mgmtservices/vol4/iss6/6

shortages were cut in half. (3) Di
rect labor savings were increased.
(4) Contract delivery perform
ance was improved 90 per cent.
Basic approaches

As with any other field of appli
cation of electronic data process
ing, the company that computer
izes inventory control may choose
between two basic approaches:
Electronic equipment can be used
to perform existing clerical func
tions cheaper and faster, or the
computer can be made the basis
of a completely new system, stress
ing decision making. The latter ap
proach, of course, is more likely to
produce really significant benefits.
In either case, however, the flow
of data is likely to change consid
erably with computerization. Con
trast the old and new systems in
a company that switched from
electromechanical punched card
equipment to a computer.
Formerly, whenever a sales or
der came in by telephone, wire, or
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Some systems are limited to finished goods inventory only, but some . . .

Warner & Swasey controls 80 per cent of its inventory by
computer, 20 per cent manually. The computer-controlled
portion contains all the small, fast-moving items where
tight control is needed. The balance are items whose status
changes so slowly that use of computer time isn't justified.

mail, it was sent to the production
planning department. There an
eight-part order sheet was com
piled, and copies were sent to
eight different departments. Once
each of these departments had
taken appropriate action and the
order had been shipped, the ship
ping department’s copy of the or
der sheet was sent to the data
processing department. Data proc
essing personnel deleted the
shipped items from the inventory
records and key punched the or
der record into cards. These cards
made up the historical inventory
file and were later used to produce
reports.
Under the new system,
soon
as an order is received, it is coded
to order number, catalog num
ber, and quantity. Then it is sent
to the computer, which checks the
complete inventory file in its mem
ory to see whether the items are
in stock. If the item is not in stock,
the computer prints an order slip
that is sent to the plant, ordering
the item to be produced. If the
item is in stock, the computer de
letes the appropriate quantity
from the inventory stock file. At
the same time the computer prints
an invoice and a shipping bill,
which are sent to the shipping de
partment. This system eliminates
many clerical functions formerly
36

performed by various departments
and many reports.
Applications

Electronic inventory control sys
tems vary widely—in the propor
tion of the inventory controlled, in
scope of coverage, and in speed
of response time provided.
Some systems are limited to fin
ished goods inventory; some are
extended into the production proc
ess to control raw materials and
goods in process as well. Some are
designed to control every item in
each inventory category covered;
some concentrate only on key
items.
At Warner & Swasey Company
20 per cent of the total inventory is
controlled manually and only 80
per cent by a computer. The 20
per cent that is manually controlled
consists of large, slow-moving
items whose inventory status does
not change rapidly enough to jus
tify use of computer time. The
computer-controlled portion of the
inventory consists of small, fast
moving items that need the close,
tight control a computer can pro
vide.
Applications also differ in scope.
Some companies use the computer
only to perform the most basic
functions of inventorv control. One

company, for example, assigns
three tasks to the computer: to
check stock levels in each ware
house, compare the balance with
a predetermined figure, and auto
matically reorder; to compile stock
summaries for monthly inventory
reports issued to distributors; and
to answer customer inquiries on
stock.
This type of system is well suited
to modular assembly, a production
method used by companies that
manufacture products with a large
number of interchangeable parts.
They manufacture the parts in ad
vance of assembly and stock them
according to number. When an or
der comes in, the computer prints
the numbers of the parts needed
to fulfill the order and deletes them
from the stock file. When the sup
ply of a given part in inventory
falls below the reorder point, the
computer prints a reorder slip,
which is transferred to the plant
for production.
Computer control can
speed
up operations in the warehouse.
In one company, when an order is
received, it is given to pickers, who
put the required parts in a tote
box along with punched cards con
taining the item and stock num
bers of the parts. The cards are
then placed in a computer, which
transfers the information onto a
Management Services
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. . . are extended into the production process to control raw materials and goods in process.

memory drum. At the same time
the computer assigns a time for
the product to be assembled and
specifies the loading dock where
it should be picked up after as
sembly.
Other companies extend the
computer’s control well into the
production process. One manufac
turer has the computer calculate
such details as how many hours
will be required for casting, roll
ing, slitting, and finishing; the cost
of the order and the time it will
take to process; the pounds of ma
terial and machine time required;
where equipment bottlenecks are
likely to arise; and the net profit
ability of the order.
Batch processing systems

Systems also differ in the speed
of response required. Most com
monly, data to be processed by the
computer are batched and run at
regular intervals, depending on the
frequency with which updating is
required. Sometimes prepunched
cards are used for computer input.
At one paper company a pre
punched data card is attached
the order form at each stage in the
order line. When the final stage is
passed, a card with the customer’s
name is added, and the entire set
of cards is run through the com
puter. The resulting output is a
card containing the customer’s

name, identification of the paper
ordered, ream size, number
reams shipped, the next shipping
date, and identification of the car
rier. This card is later used as in
put for inventory reports.
Real time systems

Some companies want inventory
reports to be produced daily;
others, weekly or monthly. Olin
Mathieson demands daily reports.
Its computer, in addition to print
ing details of the production sched
ule, makes daily comparisons of
orders with past data, other orders,
and sales forecasts; prepares daily
reports on raw materials and fin
ished goods inventory; and sup
plies the customer service depart
ment with daily reports on the
status of orders in process. These
daily reports enable management
to make quick and accurate deci
sions. From a simple input of facts
the computer produces a complex
report examining the present and
future standing of the order with
respect
the inventory.
A few companies are using real
time order-entry systems. An ex
tensive computer memory is stored
with all past inventory production
information, and the equipment is
programed with instructions that
permit instantaneous rather than
batch processing. Orders can be
telephoned, teletyped, or keyed in

to the central unit, and immediate
inventory information can be pro
duced.
Perhaps one of the most fully
integrated and fully automated sys
tems now in operation is that of the
Kitchens of Sara Lee, Inc. An in
coming order sets off a series of
actions that operate almost com
pletely free of human intervention.
Two computers are used to con
trol inventory, production, and
forecasting. Each day the compu
ters write a tape that controls the
production requirements for the
day, based on a computed forecast
of needed goods. The computers
even direct cranes to pick up
products in storage on a first-in,
first-out basis. Finally, the compu
ters print daily reports that show
in detail such inventory informa
tion as amount on hand, number
of transactions for the day, and
the amount of storage space avail
able.
Forecasting

The most sophisticated inven
tory control systems, of course, are
those that include sales and inven
tory forecasting among the com
puter’s duties. These systems re
quire the computer to answer two
important questions: When should
the inventory be replenished? How
much should be reordered?
Some companies base inventory

In one company incoming orders produce cards which are fed into
a computer. The computer assigns a time for the product to be
assembled and specifies the loading deck where it's to be picked up.

November-December, 1967

https://egrove.olemiss.edu/mgmtservices/vol4/iss6/6

37

4

reorder time on a fixed schedule;
previous period. Thus, if the pre
Sasanecki: Introduction
to EDP-Controlled
Inventory Control
some reorder
when a predeter
vious demand was 4 and the pre
mined inventory level is reached.
vious forecast was 7 and we as
Normally the quantity ordered is
sume the constant equals .2, the
based on the economic lot size.*
new forecast would be as follows:
To compute the economic lot

size it is necessary to forecast the
F = .2(4) + (.8) (7) =6.4.
maximum demand during the lead
time. The most common methods
This basic formula is applied in
of predicting demand involve some
various ways. Timken Roller Bear
form of moving average. For ex
ing Company takes the estimated
ample, a six-month moving aver
sales for the next three months
age can be maintained by adding
and subtracts what is available in
to the total of demand over six
inventory or in current production.
months the demand for the most
This is repeated once for each of
recent month, subtracting the de
the three months; then the sum of
mand seven months ago, and tak
the three figures is subtracted from
ing one-sixth of the result. This
the amount available; the re
provides a good approximation of
mainder is the estimated require
the average rate of movement of
ment. In this calculation, which is
the demand for an item.
performed once a month, a mov
This method has one disadvan
ing average over a period of three
The trend is toward more
tage, however; there must always
months and a smoothing constant
use of specialized input and
be a record of past figures on
of .6 are used.
hand. When a company has a large
Another company has a pro
output devices, particularly
number of products, this repre
gram that allows the computer to
sents quite a volume of paperwork.
compute a new adjusting factor
across long distances. One
To avoid maintaining these files,
each month. This enables it to re
company, by installing tele
many companies employ a method
fine its forecasting continually.
called exponential smoothing. Ex
Accurate forecasting prevents a
types to connect fifteen
ponential smoothing is a special
company from being burdened
kind of weighted moving average.
either by a large inventory or by
warehouses around the
The new average is updated peri
frequent stockouts. An improved
country with one computer,
odically as the weighted sum of
forecasting system enabled one
the demand in the period since the
company to reduce its inventory
uses a single machine to
last review and the old average.
from $2.2 million to $1.1 million
This makes it unnecessary to keep
(with no change in sales volume)
control inventory in fifteen
records of past demand. Under ex
and actually reduce its percentage
locations.
ponential smoothing, the demand
of stockouts from 20-30 per cent to
for each past month is weighted
per cent.
exponentially instead of equally.
representative formula is as fol
Equipment
lows:
Just as inventory control sys
tems vary widely in scope, so do
F = axt + (1-a) st-1 (x)
they vary in the type of data proc
essing equipment used. There are
where a equals a constant that de
three basic types of data processing
termines the relative weighting of
equipment systems.
the most recent data to past data.
The most basic is the card sys
The company can set a in such a
tem. All data are punched into
way as to best represent the de
cards; for the information to be
mand pattern. The xt is the de
used, the cards must be put into a
mand from the last period, and the
card reader. The reader enters the
st-1 (x) is the forecast from the
information into the computer,
where the desired calculations are
*For an explanation of economic lot
made, and the results are passed
size, or economic order quantity, see
to the printer or other output de
“Inventory Control” by Robert D. Nie
meyer, MS, July-August, ’64, p. 25.
vices.
Management Services
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At Sara Lee, an incoming order sets off a series of actions
that operate, almost completely free of human intervention, to
control inventory and production and forecasting as well.

The Sheffield Corporation uti
lizes an IBM 357 data gathering
system. All the data are gathered
and keyed into punched cards at
each department as the product
order moves through the plant.
All

updating is controlled by the
punched cards and the reports
they produce.
Another basic type of system is
tape—either punched paper tape
or, more often, magnetic tape. In
formation is recorded on magnetic
tape by arranging small magnetic
spots in a code system—much like
that used on punched cards. The
data can be transferred to tape by
means of punched cards or input
typewriters.
Magnetic tape is widely used in
inventory control because a great
deal of information, sometimes an
entire inventory file, can be kept
on one tape reel. When informa
tion is needed, the reel is placed
on a tape reader, and the com
puter searches for the requested
information.
The third basic system is mag
netic disks. These disks, which can
approach two feet in diameter, can
be stored in a flat position like a
stack of plates. Data are stored in
grooves on both sides of the disks,
and a reader arm, much like a
phonograph needle, reads the in
formation either onto or from the
disk. Disk equipment is often de
sirable in an inventory control sys
tem because the information stored
is available through random ac
cess. Thus, the current inventory
status of any product would be ac

cessible at the touch of a button.
The choice of basic equipment
depends on the nature of the data
processing system. In general,
cards and tape are more suitable
for batch processing of data; com
panies with real time systems that
demand random access are more
likely to use disks. Often, however,
two or even, perhaps, all three of
the basic types of system are com
bined.
When an order is received at
the tufting plant of Coronet Indus
tries of Dalton, Georgia, the in
formation is punched into cards
and then transferred to magnetic
disks. The magnetic disks hold the
up-to-date inventory file and
the master file from which sales
analyses, shipping data, and com
mitment lists are prepared. The
central computer, an IBM 1440,
can store 4,000 pieces of informa
tion; the two 1311 disks add more
storage capacity.
At another tufting plant, when
an order is received, the informa
tion is punched into cards and
transferred to magnetic tape. The
tape acts
a running master file.
Each morning the 1401 computer
prints an open-to-sell list, against
which incoming orders are matched.
Timken is now using an IBM
1460 computer with two magnetic
units and one disk file. The central
unit has a storage capacity
16,000 positions. Magnetic tape and
the disk file are used for additional
storage. Daily information is kept
on the disks; as data become his
tory, they are put on magnetic

November-December, 1967

https://egrove.olemiss.edu/mgmtservices/vol4/iss6/6

tape, which is later used for an
nual reports.
Timken is in the process of re
placing this system with an IBM
360 system that will utilize ran
dom access and some card input.
Most of the input, however, will
come directly from a variety of
input devices, such as telephone
and teletype. Output may include
a visual screen to display requested
information.
Trends

The trend is toward more use of
specialized input and output de
vices, particularly across long dis
tances. One company, by installing
teletypes to connect fifteen ware
houses around the company with
the computer, uses a single com
puter to control inventory in fif
teen locations. Another uses remote
printing stations through which
salesmen can ask the computer for
up-to-date price and inventory in
formation and get virtually instan
taneous answers.
In the years ahead, specialists
predict, there will be growing use
of random access equipment, with
centralized data files. Visual dis
play equipment will displace some
hard copy output. Further devel
opment of optical scanning equip
ment to the point where it can read
handwritten characters may even
tually eliminate key punching and
verifying operations. Then the flow
of an order from customer to com
puter to customer will be nearly
automatic.
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